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(54) FINE PATTERN FORMING DEVICE AND METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To enable a fine pattern to 
be very accurately formed by a method wherein an ink 
path is provided respectively to fine openings provided 
on the surface of a silicon substrate, and an ink feed 
device is connected to the ink paths. 
SOLUTION: A silicon substrate 2 is equipped with fine 
holes 3 which penetrate through it from its front surface 
2A to the rear surface 2B, and the openings 3A of the 
fine holes 3 on a front surface side are made to come 
out in a gap between the silicon substrate 2 and a 
support member 6. The gap is formed through such a 
manner where the flange 6b of the support member 6 is 
fixed to the peripheral edge of the front surface 2A of 
the silicon substrate 2, an opening 6c is formed at the 
center of the base 6a of the support member 6, and the 
one end of an ink path 8 is connected to the opening 6c. 
The other end of the ink path 8 is connected to an ink 
feed device 9. By this setup, a fine pattern can be very 
accurately formed. 
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ftft#T'«ft-rs c i: (ci D , ±iftitcji>(* 1 ~ 2 ^ m g 
fi®3*»ffcBl2' ZMifrtZ (010 (A) ) o 

[ 0 0 5 4 ] at. y'ja 2 <&-#<DiEfc fiSfctt 



(6) tfM2 0 0 1 -6 8 8 2 7 
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(010 (B) ) „ #l^T% CcObvXW^-i/RS: 
vx^u fl&UffBHF 1 6 {-^m-y^itTy^ 

-y>f?& (010 (O ) o c©/^-->^{±, r 

I E (Reactive Ion Etching) lei 5 F^X 
(7 P D-fe7.^X : CHFO KiOfrSCfcfcWPfc 

So 

[0 0 5 5] *K, ><*-^>?£ftfc8y*i»{fcJS2' 
m^iLT, 5"J3>Sfi2kiBfa©«?T?aMffl7L 

3*$»r* (010 (d) ) o z.oymMuZ<DnwL 

It, I C P-R 1 E (Inductively Coupled Pla 

sma ? Reactive Ion Etching)X>y %-yff, 7x<yF-x 
v^y?. Deep R I Ei7f y^*?©il7X^^ 
F- x >y ^ > j; t) ff d C t ft? t 3 C »?L 3 ©gstS 

a. ^ >j 3 y-sffi 2 t a* vjf^oss s T*tT a . 
20 [005 6] ^(c, h^$-yRtmm&<m 
2' *hb6u na. «»fl^-piMtrscfc 

±ffi{clf*L5 0 0 0-1 OOOOASSOa^ 

iwtftia 4 *»is-r« (010 (e) ) 0 

[0 0 5 7] ^tc, mW6C77>y'l3!6 b%->U 

s (hi 1 (a) ) o commit, rnxn, nmsMK. 

[00 5 8] i/ U 3 >Sffi 2 »fl.ffiffilJ<D&;£ B 

hf 1 6ta»LT» n(Dm{a<Dmmm{mm4^i: 

30 UTv";n>S«2 0«ffi*llttl^^ ^(7)^, TMA 
H (yHmtTh^^^^Ty^-OL.) IcfcO^Uny 
S^2«D8SiJAME ) X-y9 : ->^fT9 (0 1 1 
(B) ) o C<DJLy^ydfT'lt, 9M1L3ft&\cBiSLZ 

nr v> zmmm<t<tom 4 *^ t m a h ic$t l tshu* to 

Of, SlUlatil^HB 4 'J a 2 

[0059] -&^t\ £<ommm<tvtim4frt>%;%im 

SO^a^rBHF 1 (ilc£i)%Mm£LTMnc£lt (0 

II (C) ) , StfTMAH»C±0>'U3>S 
40 &2<DmmW*X.y?-y7?Z e ?LT, Br^OS^O 

S^Kft^l 4 ^ b 4 5 y X;b 5 tWfg. itifzbCZT' 
TMAHlCtZ3L-y?-y7%m7?Z> (01 1 
(D) ) „ =t<D'&, SI#gM*6<0&BqgP6 clCjylrfti 

mzftLTjyj-emmmzmm-tzctictiQ, 02 

[ooeo]^ ±iS© •> y n > sffi 2 Oiiifftiflil^x y 

^yf\t, TMAH^fflv^ftblC, R I E (Reactive !o 
n F.tching)K«fc5 ya-bXT'feoJ^T'feSo 
50 [00 6 1] tfc, Hli:^ft5i7S:!MB^-> 
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J&££ffl& 010 (D) KfHS**!®?, ^'J3 

C0 0 6 2] *gW<0«ffl^»-y?BEE^a 

(3§ 1 ©USS^Ii) 0 1 2 14, ±30*£l|14)fKII'<* 

1 1 ©^ 1 10 

9 a, 19 b, 1 9 cfr^ *-n**W:/*A, 
B, ^>*C*«H , >*8BI1 8*fl-UTfl9&L*tf 
6, '<*->»glS*S*«Ne^*->*B)i«IIl He 
ttLTmiZlifa (^91A^(rI) £>„ CCD^S 

^(pJAti, ±E©tMB'<*->fl5ricaHi UcfettSM 

2t/^->»JBfigftSi:©HHW4s 0. 1-5 mmg 

moymwr-ffiz? s c t #t* * s„ 

[006 3] CttlC J: 0. S"J3>*«1 2 OflttfflJL 1 20 

±tc-r>^A. -r>*B, -f>*c©jg-eti9iiue5>j 

n3 0 <:©«£©#;* h^-fTWvf-liP 2 fcfcS. 

->&js$fts©££iijt£«i6T, 

-Vtt. ffifflftl 3 ©gfcj«5 LTffiAT^V^JST^ 30 

fi??n, fro, &&<D7t hvvf^yj-mctt^x 

[0 0 6 4] ffi, rt$->mB&ftSff®m74)lh(0 

«td4Rr8itt*w-r*«^ ^*->»£<*s©sffi 

7 -y 7*d— 7-£f£g U >«fg$ft S tc r > > 
[0 06 5] 2 <DH«9Bffi) H 1 3 (4, *gBjl©3a 

mr-hz,, mi 3c*sv>t, sraffl^#->jg$gg3 1 

(mtrMT'tt. ->U3>fit63 2©**^T) 
J*ff©»9iILfc<fc!>. /S*->&jgj£{*s±fa4, 
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SS3 1 (D>")ziyg&3 2 t>W-yfcB$.&S t<D 
Mmt, 0. 1 ~5mmgg<DiSHT«-r3<:i:#T* 

[00 6 6] S&lffl/S2->ffMgg3 lCfctt* 

ffla©««?L3 3/P6«lSSft*/^->3 5*, #J;L 

[006 7] 

[fgttffl] HJS«|*^LT**i«*Mlcl!¥ailcgtt 
[0 0 6 8] [»^->Jgj£gB©ft§U »&R 

c MmLrzi/V3>m& aas3^>?% 11*200 

Mm, M-ffiW®, |gffi2fffi<l 0 0>, ffiffSftft^ 
2. 6X10 * /K) W!L/c 0 COU3>SS* 
TiEO^ff T'f^fbtPrtT'llffr 3 Ctlz£r>, Affile 

[0 0 6 9] (aatfbfctt) 

• /jPiJSa : 1 0 5 0 °C 

• *jR*rx08&fi : 1 s 1 ni 

• ttStfXttteft : 1 s 1 m 
•SD^fa : ft 151519 

[0070] &»c, wMfflOBtasjtttu^x h c->yu 

^ (ft) HM i c r o P o s i t) SrXtfyn-hffi 
K±0^tTfla»U *©SL Br£©7*hvx*£ 

B^Lfco £<Dl/i?Xh^ti-yiai. RJgBHp Gig 
10/im) tfX$f&77[SH;:2 0 /imtf-vf-TI^— H±»C}g 
fi£2tl, fro, C©MPiWtfYttfi|R|fc2 0/imtf-y^ 

^UT, BHF16 (-7j<^-7-yft:7>^^^A2 2 
%7j<SfS) t«fcOS3IS»ftJ8*/^-->y-r4i:fct 

[0071] xic y rt*--y?znrzm&mm>k-? 

7.5 tLX. I C P-R 1 E (Inductively Coupled Pla 
sua ? Reactive Ion Etching)lC<J:£ig;7X^£ hx-y 
^>^5:ff v\ itg 1 0 /i m, ^200/i m©$fc&lffl. 

[0 0 7 2] ^^T% ±3E©«t5 t««7L*SKLfci' 

[0 0 7 3] ^fc, 7 7>s^»i:BBP8©JBj«inl*ff 
ofc/WU-y-?XA*7X (^^3— 7 7 4 
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wme%&=3. sx i o'" /k. m.mjy*) 

»©3£fifSP«*» WSSSM (fig5 0 0r, &fla«Eft 

[007 4] #1/->T\ 5/ »J 3 ygffiCWffiU©^ B H 
F 1 6fca»LT3*Kfcft»*l»iLT->y3>S« 
08BS*aaiS-&fco TMAH (*B{t-rh5 

Mtc ±E<WHft»lCJ:t»1WB?LOBiBfc»i«*ti 10 

[0 0 7 5] #^T\ CO%RKftMJI^&«:«ttlllV 
<D5fc4S*BHF i 6t»»LT»)Bl»*-rsci:ii:«t9 

«l%Xyf->yUT, 52 1 0/im<D/X;l/£flML 

[0 0 7 6] Sft^CMna&KttHBH'W:/© 

(£FD «)S1 5 00XL) *««Lfc. 20 

[0077] [«B/<*->fl!)»jaa 4 >*wiea«ic 

(a±7f ^A*- <J> (HO »*5~fcif-f* 
CR-7 0 0 1 ) *3«HU /^->MfBfiSt(*t LT. 
A*-7XStg (1 OOmmX 1 00 mm) fcigfil Lfc 0 
[0 0 7 8] ±K<0«»|/**-->«jKSB<E>Xtt 
fiffifc, #7X»fi*5 0mm/#<D-£3IST*;£g£ 

O/^-^titHU 12ft Lfc. $6ttfcM*-V©& 30 
Zh^J-flZ. &mff2 5± 1 fim, «lf*y7-#2 5± 

[0 07 9] 

* S -£T BSfiSH-T 5 c t ic £ 0 iafflSO/ < * - yyffi. 

io<r)as,m^e<D-ry^tttiiftA v >^<T^. 
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[0ffiOS#*I«^] 

[01] *im<r>m&t\9-yfc&&u<o-wmm% 

[02] *58W<oaMffl^*-->}BjRSB©ffl!Oliafi«!l8 

[03] ^xmofftiD^^-^fSitBottoiatss 
*^-r«w»rifliia-pa5So 

[04] H3fc*Stt*!^/<*->JgjS81I(0j£ffi|g 

[05] ^SmofUD^^-^iffiKKOttOAfBStt 
*^-T0T'feD, (A) ttfflMriBBL (B) «|gffi0 

[06] H5t**n4«ffl/^-^JB«aB©$fif» 
«<OA-A»^aK:filt««WrffiHT*«o 

[07] H5£^£ftS1Kin/<4->Sj^1l0$$8 
tf©B-B«*litfetf««MJfBBHT*«. 

[08] B5t*«n«iwi^*-y»jiaaio-f>* 

[09] *??HJl©afflM^->Jgfig^|it{©fflCD*ifeW(l 
^^T«B8»tS0T-*5o 

[01 0] *SS«OflMlB^^->««»llO»ifi»||*^ 

[0ii] *mi<»m&*z-y&mm<o®m.m** 

[01 2] *WHO«B/^*->'»i8*i60-sat»« 
[01 3] *^©»My<*-V»j^£<&ffi©fia«B 
[ft<t<DlftB£] 

K 1' . 11. 2 1, 3 1 

2, 1 2, 2 2, 3 2- ■i'V?y}%1&. 

3, 1 3. 2 3, 3 3-mon. 
3 a. 13 a, 2 3 a - BflPgP 
3 b, 13 b. 2 3 b-Hnfll 

4, i4. 2 A -mmmvtom 

6.16.2 6 - «#SW 

8. 18.2 8 —I'^dKSS 

9, 19a, 19b, 19c. 29a. 2 9b. 29c 
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